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In today’s global world, scientists are increasingly mobile and the traditional view of “brain 
drain” is being replaced by “brain circulation.” Countries such as China and India are 
tapping into a global pool of science talent attracting not only their own citizens back from 
abroad but also scientists from the US and Europe.In the knowledge-based economies 
of today, the migration patterns of 
scientists are increasingly complex. 
The traditional one-directional view 
of brain drain, negatively affect-
ing one country while benefiting 
another, is being replaced by the 
notion of brain circulation. “Attitude 
has broadened quite a bit,” says Dr. 
Mark Regets, of the Division of Sci-
ence Resource Statistics at the US 
National Science Foundation (NSF). 
“We have moved towards a world 
where we have some truly global 
people with everyone now dipping 
in to have a share in the international 
flow of human capital.” With the rapid 
emergence of China and India and 
the opening up of Eastern Europe, 
the competition for talent has heated 
up. “The pie has gotten bigger,” says 
Dr. Allan Goodman, President of the 
Institute of International Education in 
New York, who thinks globalization is 
promoting “brain gain.” Says Good-
man, “I think it is safe to say that a 
decade ago brain drain was a much 
more serious problem than it is today. 
When the era of brain drain concern 
started, a lot of scientists, especially 
from Asia, were coming here to get 
additional degrees, doing post-docs 
and staying.” Back then there was 
nothing to go back to; now many of 
them are going home, he says.
A Chinese Perspective
China is successfully wooing back 
many expatriates who pursued stud-
ies abroad. The latest report by the 
Chinese Bureau of Statistics cites a 
total number of 34,987 returning Chi-
nese students (across all disciplines) 
for 2005 compared with 9,121 in 2000. 
“A lot of [research] investigators are 
going back to China to take on full-
time positions right now,” says Dr. Min Zhuo, who has noted a trend of 
reverse migration over the past 3 or 
4 years among young Chinese sci-
entists returning after obtaining their 
PhDs in the US. A neuroscientist with 
an expertise in pain research, Zhuo 
obtained his PhD in the US and then 
did postdoctoral research at Columbia 
University in New York and at Stanford 
University. Now he works at the Uni-
versity of Toronto but is also a Chang 
Jiang Scholar at Shanghai’s Fudan 
University. The Chang Jiang Scholar 
Initiative recruits Chinese research-
ers living abroad to teach in China 
and provides them with research 
funds. Since its inception in 1998, a 
total of 727 Chinese researchers living 
abroad have participated in the pro-
gram, which is jointly funded by the 
Chinese Ministry of Education and a 
Foundation started by Li Kai-Sing, a 
Hong Kong entrepreneur. “There are 
certain institutes in China that offer 
really attractive packages for assist-
ant professor levels,” says Zhuo, who 
describes the recruitment policy for 
foreign-trained scientists in China as 
“very competitive.” Researchers seek-
ing an independent academic position 
in China have to show publications 
in top-tier journals, unless they want 
to go on a waiting list, he explains. 
“The door is wide open, but you bet-
ter show me your record if you want to 
come,” he says. “If you want to have 
your own research base, where you 
can really test your own hypothesis in 
your own lab, China is the right choice 
right now,” says Zhuo. He feels that 
scientists spend too much time trying 
to obtain funding in the United States, 
whereas China is fervently promot-
ing scientific research with the added 
benefit that grants stretch further as 
Chinese labs have smaller operating 
budgets due to lower wages.Cell “China is in transition,” says Dr. 
Li Jin, a human geneticist who was 
recruited back to China after pursuing 
postdoctoral work at Stanford Uni-
versity with Dr. Luca Cavalli-Sforza. 
He has been in China full-time since 
2005 and is now dean of the School 
of Life Sciences at Fudan University. 
He has witnessed an 80% increase 
in faculty staff since his appointment 
as dean, with 68 new faculty slots to 
be filled by 2008. “There is pressure 
on me to recruit from everywhere,” 
he explains. “The whole system is 
being converted and many Chinese 
researchers, mostly trained in the US, 
are provided with a decent environ-
ment in which to conduct research,” 
says Jin. He sees better opportunities 
in China “to try very innovative ideas” 
where “nobody will say no to you.” 
According to Jin, the administrative 
process for grant applications is far 
less bureaucratic in China compared 
to the US, with fewer restrictions and 
a greater likelihood of receiving fund-
ing for submitted proposals. “The 
science is very satisfying, the food is 
good,” he says of his return home.
But it is not only Chinese research-
ers living abroad who are attracted 
to China. A good example of the new 
trend in the migration of scientists is 
Dr. Sarah Perrett, who obtained her 
PhD in protein chemistry at Cam-
bridge University, UK, in 1997 and 
then in 2000 moved to the Institute 
of Biophysics of the Chinese Acad-
emy of Sciences (CAS) in Beijing. 
Perrett departed for China with the 
awareness that “it is also good to 
see something else.” She is now an 
associate professor at the Institute 
of Biophysics, where she studies 
yeast prion proteins. Mastering a 
foreign tongue can be a hurdle for 
migrating scientists. Before starting 129, April 6, 2007 ©2007 Elsevier Inc. 15
work in China, Perrett wanted to be 
fluent enough in Chinese to com-
municate with her colleagues in their 
native tongue, and so she dedicated 
a year to learning Mandarin before 
immersing herself in the day-to-day 
research environment of a Chinese 
lab. “I didn’t want to be isolated, I 
wanted to fit in, and I hoped by tak-
ing time out to study the language 
I would get to a level where I could 
operate in Chinese,” she explains. 
Nonetheless, she finds writing Chi-
nese grants to be “quite gruelling.” 
And in another example of expanding 
international collaborations, Perrett 
spent a six month sabbatical back 
at Cambridge University last year, 
funded by a short-term fellowship 
from the European Molecular Biol-
ogy Organization (EMBO). In 2003, 
EMBO (which is funded by EU mem-
ber states) established an interna-
tional academic exchange program 
with CAS to promote cooperation 
and exchange between Chinese and 
European scientists.
Forging International Bonds
International cooperation between 
institutes of different nations has 
become a major engine pushing for-
ward science and technology and 
propelling scientists to move across 
borders with increasing frequency. 
In May 2005, Germany’s Max-Planck 
Society (MPG) and CAS cooperated 
on the launch of a new research insti-
tute in Shanghai, called the CAS-
MPG Partner Institute of Computa-
tional Biology, with an emphasis on 
the interface between theoretical 
and experimental cell and molecular 
biology. MPG has long supported 
international scientific coopera-
tion—for example, in 2004 it funded 
1684 research projects involving 
4242 researchers in 96 countries. 
Fifty percent of junior scientists at 
MPG institutes in Germany are for-
eign according to Dr. Berthold Neiz-
ert, head of international relations 
at MPG. Indeed, of the 266 Institute 
Directors, 14 are from the US, 7 from 
Switzerland, 9 from the UK, 6 from 
the Netherlands, 7 from Austria, 4 
from Italy, 5 from Sweden, and 3 from 
Denmark. “In the United States the 16 Cell 129, April 6, 2007 ©2007 ElsevieMPG is well-respected and consid-
ered to be a serious competitor in the 
scientific arena,” says Neizert. “Many 
of the scientific group leaders at our 
institutes come with postdoctoral 
research experience in the US.” In his 
opinion, MPG has effectively learned 
to harness the international mobility 
of scientists to its advantage.
Meanwhile, France’s renowned 
Pasteur Institute teamed up with CAS 
and the Shanghai Municipal Govern-
ment to open a Pasteur Institute in 
Shanghai in June 2005. The goal is 
to promote research, education, and 
development in the areas of virology, 
immunology, epidemiology, and vac-
cinology, with a focus on Chinese 
public health priorities. “We anticipate 
growing to 150 people in a relatively 
short period of time,” says Michèle 
Boccoz, the Pasteur Institute’s head 
of international relations, who empha-
sizes that European researchers are 
being actively recruited to the new 
Shanghai institute. The seeds of this 
Sino-French partnership were sown 
during the global SARS crisis, when 
the Chinese requested help with the 
emerging epidemic from the Pasteur 
Institute in Paris, which immediately 
dispatched a team of virologists and 
epidemiologists to China. A Pasteur 
Institute opened in Seoul, South 
Korea in 2004 with funding from the 
Korean Institute of Science and Tech-
nology, and Pasteur Institutes have 
also been opened in Vietnam and 
Cambodia.
India Ramps up International 
Collaborations
European institutes are also establish-
ing international exchange programs 
with India. Indian expatriate neuro-
scientist Dr. Rohini Kuner obtained 
her PhD at the University of Iowa and 
then headed to Germany to pursue 
postdoctoral research. Recently, she 
became an assistant professor at Hei-
delberg University. It is Kuner’s dream 
to become actively involved in building 
exchange networks between Germany 
and India, and such exchanges are 
starting to take place, albeit in small 
numbers. For example, in 2005, 36 
Indian researchers arrived in Germany 
through an agreement between the r Inc.DFG (Germany’s principal research 
funding body) and the Indian National 
Science Academy, and 9 German sci-
entists went to India. And in Novem-
ber 2006, the DFG opened a research 
institute in New Dehli, with a molecular 
biology institute planned to open in 
Hyderabad later this year. “Subcon-
sciously we all feel guilty and want to 
give something back to our countries,” 
Kuner says. She notes that in the life 
sciences, India is still lagging behind 
China in attracting back its scientists 
and in luring European researchers 
to its institutes. “There are only a few 
centers where you can do top quality 
science,” she says. The few elite insti-
tutions, such as the National Center 
for Biological Sciences (NCBS) in 
Bangalore, cannot meet the demand. 
“Although brain drain has such a neg-
ative connotation, I don’t think of it as 
negative,” says Kuner. “This concept 
of migration of minds is very important 
as it triggers competition back in that 
region and helps lead to local devel-
opment.” For all those scientists leav-
ing India, there are many that do not 
leave, and there are many that do go 
back, she points out.
One Indian scientist who returned 
home after a decade in New York 
City, first as a PhD student at the 
Rockefeller University and then as a 
postdoctoral fellow at Columbia Uni-
versity, is Dr. Satyajit Mayor. Mayor 
was awarded a coveted Wellcome 
Trust International Senior Research 
Fellowship, which enabled him to set 
up a new laboratory from scratch at 
NCBS to continue his research on 
membrane biology. The Fellowship 
ranges from $0.1–$1 million over 5 
years. “That’s a lot of money,” says 
Mayor. “It goes a long way here. The 
[Wellcome Trust] Fellowship allows 
almost unlimited funds for setting 
up a research group comparable to 
any laboratory in the world,” he says. 
When Mayor first started to build his 
lab at the NCBS a decade ago, it was 
very small, but it has since grown.
In the last 5 years, the Indian gov-
ernment’s awareness of the neces-
sity of basic biology research has 
gone up 4-fold, according to Mayor. 
The Indian government has donated 
$3 million to endow NCBS with a 
microscopy center to permit inter-
nationally competitive research. “On 
the whole, high-level research in the 
life sciences in India is only done in a 
couple of locations, with the National 
Center for Biological Sciences in 
Bangalore one of a few,” says Mayor. 
One problem, Mayor explains, is that 
India has only a very small group of 
researchers working at an interna-
tionally competitive level and “there 
is not a lot of research going on at the 
universities.”
A European Brain Drain?
How has the increasing movement of 
scientists around the globe affected 
European researchers? Exact num-
bers of scientists leaving Europe for 
the US and eventually returning are 
hard to come by, but a 2004–2005 
report from the European University 
Institute (http://www.iue.it/RSCAS/
Publications) looking into migration 
patterns of PhD scientists concluded 
that “there is an asymmetry in the 
flow of PhD students and postdoc-
torate researchers between Europe 
and the US, with an advantage to 
the latter.” About 75% of European-
born researchers who obtained their 
PhD in the US chose not to return to 
Europe, according to the report. In 
contrast, only 3% of US-born sci-
entists seek foreign employment 
after obtaining their PhD. Figures 
from 2001 show the following “stay 
rates” for foreign students earning 
a science or engineering PhD in the 
US: 60% for British students, and 
?49% for students from France and 
Italy. In contrast, 70% of Chinese 
students and 77% of Indian stu-
dents (but only 50% of those from 
South Korea or Taiwan) accepted 
postdoctoral positions or jobs in 
the US after obtaining their PhD 
degrees. According to the report, 
there were 17,000 foreign postdocs 
in life sciences research in the US in 2001, compared to 3,200 in the 
early 1980s.
A 2003 report by the DFG surveyed 
the mobility patterns of 2,000 Ger-
man postdocs (www.dfg.de/zahlen_
und_fakten/stip2004.html) and found 
that 85% of scientists who left the 
country for work or research eventu-
ally returned to jobs in Germany. The 
DFG report is “one of the best stud-
ies” refuting brain drain as being a 
critical issue in Germany, emphasizes 
Dr. Ernst-Ludwig Winnacker, former 
director of the DFG, who now heads 
the newly established European 
Research Council (ERC).
Based in Brussels, the ERC is an 
innovation within the EU’s 7th Frame-
work (FP7), which governs funding for 
scientific research across the EU with 
a current budget of more than €50 
billion for the period 2007–2013. With 
an annual budget of €1 billion, the 
newly minted ERC is now accepting 
proposals for Starting Independent 
Researcher grants (http://erc.europa.
eu) for scientists who completed their 
PhD between 2 and 9 years ago. 
“The two pre-requisites [for qualifica-
tion for the grant] are excellence and 
quality, and a willingness to work in 
Europe,” says Winnacker, who sees 
these grants as a chance to foster 
the early independence of young 
researchers, something he finds 
“lacking in Europe.” As applicants do 
not have to be citizens of EU nations, 
these starting grants could be a way 
to attract US and other non-European 
PhD researchers to Europe. The ERC 
plans to award up to 250 of these 
“starting grants” each year, with each 
grant providing €100,000–400,000 
per year for up to 5 years, “a substan-
tial grant so that people can have an 
impact,” according to Winnacker. “We 
are hoping to attract the very best,” 
he says, acknowledging that it will be 
a while before the ERC establishes a 
reputation. (Starting grant applica-Cell 1tions are electronic only, with the first 
call for submissions March 18th to 
April 25th; decisions will be made by 
mid-November 2007.)
In addition to supporting the ERC, 
FP7 includes increased funding of 
€4.8 billion for its People Programme, 
which promotes the mobility of scien-
tists between EU member states and 
aims to attract international talent to 
the region. The People Programme 
includes the Marie Curie Fellowships, 
which are designed to promote the 
mobility of young pre- and post-
doctoral scientists under the age of 
35. This budget represents a 50% 
annual increase compared to previ-
ous funding through FP6, according 
to Georges Bingen, at the European 
Commission’s Directorate General 
for Research, who spearheads the 
Marie Curie Fellowship Unit.
Whether the EU will be able to woo 
more American scientists to Europe 
with these competitive new schemes 
(the average NSF grant, for example, 
is lower at $70,000–100,000) remains 
to be seen. American researchers 
traditionally have stayed in the US for 
postdoctoral work rather than going 
abroad. NSF’s International Research 
Fellowship Program (IRFP) does pro-
vide support for early career scientists 
and engineers to conduct research 
abroad, although the number of pro-
posals received and the number of 
grants allocated is small. In 2006, 
208 proposals for IRFP funding were 
received with 38 funded, and for 2007, 
181 proposals have been received with 
the NSF hoping to fund 35, according 
to Susan Parris, manager of the IRFP. 
Allan Goodman, President of the Insti-
tute of International Education in New 
York, laments the fact that few Ameri-
cans go abroad: “I think being really 
educated means doing something in 
another culture. We have such a huge 
way to go to get our [American] people 
to go abroad. That is a big challenge.”
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